Background {#Sec1}
==========

It is not easy for young people to enter the labor market today \[[@CR1]\]. For instance, in Europe, 18 % of today's 15--24-year-olds \[[@CR1]\] and over 11 % of 25--29-year-olds \[[@CR2]\] have no job, and around one sixth can be regarded as outsiders of both the labor and education market \[[@CR1], [@CR2]\]. Even though temporary unemployment or an unstable employment situation may be part of the ordinary pathway to labor market inclusion, nearly one-third of unemployed young people report long-term unemployment \[[@CR2]\].

Labor market inclusion problems seem to expose the young to poorer general health and quality of life, risk behaviors and sickness absences \[[@CR3]\]. Young people who do not find a job during the early years \[[@CR4]\], who undergo long or repeated unemployment periods \[[@CR5], [@CR6]\] or who have low-level education \[[@CR2], [@CR7]\] are likely to be at a disadvantage in terms of health consequences. Unemployment is not only a financial problem for the young themselves but also for societies \[[@CR8]\]. Aging western societies clearly need to extend working careers to support the sustainability of national economies; importantly, not only in the later stages but also at the beginning of the working career. The difficulties young people face when entering the labor market are of population-level relevance.

The early precursors of labor market inclusion remain less extensively studied, but research on the role of health problems in poor inclusion is gradually increasing. The most serious health problems, such as chronic pediatric illnesses and disabilities occurring in childhood and adolescence, have indeed been recognized as risks of later exclusion from the labor market \[[@CR9]\]. In addition, some predictors of poorer health, such as unhealthy behaviors or psychosocial problems, appear to be associated with unemployment \[[@CR10]--[@CR12]\] and to play a significant role in later poorer participation in the labor market \[[@CR13]--[@CR18]\]. These health-related determinants have mainly been studied one at a time. Some recent studies have pointed out that diverse risk factors accumulate \[[@CR13], [@CR19], [@CR20]\], suggesting that young people's risk behaviors, mental health, overweight/obesity, and physical inactivity are jointly associated with labor market outcomes \[[@CR13], [@CR18], [@CR21]\]. However, studies aiming for a deeper understanding of health-related exclusion from working life by means of detecting different profiles of accumulating health risks among young people are so far lacking.

Pain in the musculoskeletal system is known to associate with labor market exclusion in adulthood. It is listed as one of the major causes of disability pension \[[@CR22]\] and is believed to reduce work ability \[[@CR23]\]. Of all musculoskeletal pains, multisite musculoskeletal pain (MMSP) seems to be the most detrimental, as an increasing number of pain sites leads to a higher risk of disabilities in the general working population \[[@CR23], [@CR24]\]. Whether this applies to young people is not known. Moreover, Moreover, adolescent MMSP was associated with clusters of unhealthy behaviors and psychosocial problems in our previous study \[[@CR25]\].

To date, no study has longitudinally explored the associations of the accumulation of unhealthy behaviors and psychosocial problems in the pre-employment stage of life with labor market exclusion later in early adulthood, nor the role of multisite pain in these potential relations. Thus, we set up a study in a large birth cohort to investigate whether 1) discrete patterns of smoking, physical activity level, sleeping time, sedentary behavior, overweight/obesity, and externalizing and internalizing problems surveyed at the age of 16 would be associated with later nationally registered unemployment, employment and permanent work disability figures during a five-year follow-up period between the ages of 25 and 29, and 2) whether MMSP would modify these possible associations. In the analyses, we used earlier formed health behavior and psychosocial clusters \[[@CR19]\], and considered childhood family socioeconomic status (SES), educational level and family leaves, retrieved from the registers, as potential confounding factors.

Methods {#Sec2}
=======

Study population {#Sec3}
----------------

The Northern Finland Birth Cohort (NFBC1986) is a large mother-child birth cohort collected from the two northernmost provinces of Finland, which originally consisted of 9432 live-born children. The baseline data of the present study were gathered via a questionnaire mailed to the 15- to 16-year-old eligible adolescents belonging to the NFBC1986 between 2001 and 2002 (*n* = 9215). A total of 7344 adolescents replied, of whom 6749 had responded to questions on health behaviors and psychosocial factors and MMSP. At the same time, another survey was delivered to the participants' parents to collect information on childhood family SES.

When the members were aged 25--29, the questionnaire data were combined with five-year (2011--2015) coverage of nationally registered data from the Finnish Centre for Pensions, Statistics Finland and The Social Insurance Institution of Finland, via national personal identification numbers. The data included individually calculated days in employment and unemployment, family leaves and permanent work disability, as well as data on the highest education level.

Our final study population consisted of 3180 men and 3512 women who were alive and had provided health behavior, psychosocial, and MMSP information at 16 years, and had available register data.

Outcome variables {#Sec4}
-----------------

### Unemployment {#Sec5}

We calculated the total number of days for which each participant had received unemployment benefit between 2011 and 2015. Unemployment days were then categorized into three groups: 1) no unemployment days, 2) under one year of unemployment (in Finland, a person receives unemployment allowance for five days a week: under one year = less than 260 days), and 3) over one year of unemployment. The classification of the groups was based on the general policy of over one year of unemployment being a long-term situation \[[@CR1], [@CR2]\]. We excluded the participants (*n* = 72) who had received either disability pension or rehabilitation subsidy (= fixed-term disability pension) as proxy measures of permanent work disability from the unemployment analyses because they had not been in the labor market during the entire five-year follow-up.

### Employment {#Sec6}

We calculated the total number of days for which a participant had received income and applied the same exclusion criteria as that for unemployment. Three categories were formed: a) no employment days between the ages of 25 and 29, b) less than four years of employment, and c) over four years of employment during the five-year follow-up.

### Permanent work disability {#Sec7}

As permanent work disability is rare before the age of 30, we detected this early exclusion from the labor market due to work disability on the basis of receipt of any type of full- or part-time disability pension or rehabilitation subsidy (=fixed-term disability pension) during the follow-up, and dichotomized this outcome as yes vs. no. With very few exceptions, these benefits are granted only after a sickness absence has lasted for at least one year.

In addition to unemployment, employment and permanent work disability, we considered assessing sickness absences. However, the register data of The Social Insurance Institution of Finland only cover sickness allowances exceeding the waiting periods paid by the employers. These sickness absence periods, most often paid for ten working days, do however vary depending on work contracts, and cannot be separated from paid employment days. Since accurate assessment was beyond our reach, we did not include sickness absence days in the present study.

Explanatory factors at 16 years {#Sec8}
-------------------------------

### Factors used in latent class analysis {#Sec9}

#### Physical activity {#FPar1}

Weekly duration of moderate-to-vigorous activity causing shortness of breath and sweating, performed outside school hours, was categorized as follows: ≥3 h, active; 2--3 h, moderately active; and ≤ 1 h, inactive.

#### Smoking {#FPar2}

Smoking was categorized as (1) non-regular smoker, (2) 0.1--1.0 pack-year and (3) over 1.0 pack-years, by the age of 16 \[[@CR26]\]. One pack-year equaled 15 cigarettes smoked per day per year.

#### Sleeping time {#FPar3}

For hours spent sleeping per day, three patterns were formed: 1) \< 8 h per day, 2) 8--9 h per day and 3) \> 9 h per day.

#### Sitting hours {#FPar4}

A sum of total hours sitting while watching television, reading books or magazines, working on a computer or playing video games, or doing other sedentary activities was trichotomized into: \< 4.1 h, 4.1--7.9 h, and \> 7.9 h per day among men. For women we used a continuous variable.

#### Overweight/obesity {#FPar5}

Weight and height were measured in a health examination at 16 years and were calculated as body mass index (BMI). For those not participated in the health examination (12% of adolescents), self-reported values were used. BMI was addressed as a continuous variable. International Obesity Task Force age-specific cut-off points for BMI provided the scales for overweight: 23.90--28.88 kg/m^2^ for men and 24--29.43 kg/m^2^ for women; and for obesity among men: 28.88 kg/m^2^ and among women: 29.43 kg/m^2^ \[[@CR27]\].

#### Externalizing and internalizing problems {#FPar6}

We assessed the psychosocial symptoms during the preceding six months using the Youth-Self Report (YSR) questionnaire. The questionnaire consisted of 105 items, for which the individuals rated themselves on a scale of 0--2 (0 = not true, 1 = somewhat or sometimes true, and 2 = very true or often true). The scores for the items were summed up to obtain summary scores for eight subscales, of which anxious/depressed symptoms, withdrawn/depressed symptoms and somatic complaints constituted the internalizing scale, whereas rule-breaking and aggressive behaviors formed the externalizing scale. The calculated scores were trichotomized into normal range, borderline range, and clinical range \[[@CR28]\]. The last two established the "problem range" for the analyses. Those with over eight missing responses to the YSR were excluded. In other cases, the mean value of the specific scale was applied for substituting the missing values.

In the selection procedure of variable classification, all the variables we used were first applied in Latent class analysis (LCA) as continuous, but this led to a massive loss of information and group sizes that were too small. After this we tried several different variations of categorized and continuous variables. The solution utilized in the present study lost the least information and was easy to interpret \[[@CR19]\].

### Multisite musculoskeletal pain {#Sec10}

Four subgroups of different pain sites during the preceding six months at 16 years were constituted in relation to pain area (low back, shoulder, neck/occipital and peripheral area). Having pain in two or more sites was considered "MMSP" and no pain or pain in one site as "no multisite pain".

Confounding factors {#Sec11}
-------------------

Childhood family SES at the age of 16 was indicated by parents' occupational status and was categorized as follows: (a) higher clerical employees; (b) self-employed; (c) lower clerical employees; (d) workers, and (e) students, pensioners, unemployed or unknown. The fathers' responses were prioritized.

Data on participants' lifetime highest education level by the age of 29 was obtained from national registers and was categorized according to the following degrees: 1) compulsory, 2) secondary (upper secondary or vocational school) and 3) tertiary (university or university of applied sciences).

To indicate participants' own family status during the follow-up, we applied the registered days from The Social Insurance Institution of Finland for which a person had received any maternity, paternity or parental allowance or home care support between the ages of 25 and 29. There are no deductible times for these allowances, but depending on work contracts, some periods of maternity leave can be paid by employers. Therefore, any family leave-based registered data were dichotomized as yes vs. no.

Statistical analysis {#Sec12}
--------------------

We used LCA to identify a set of discrete latent groups of adolescents based on their health behavior and psychosocial characteristics. This statistical method aims to seek uncovered but homologous subgroups of participants from the original heterogeneous population by identifying similar patterns of response items to studied variables and classifying individuals into a most probable group (=cluster) on the basis of the posterior probabilities of membership.

We assessed cluster models of one to seven clusters and determined the optimal number of classes using a number of fit indices: Bayesian information criterion (BIC), the sample-size adjusted BIC (SSBIC) and the Akaike information criterion (AIC), entropy, and Lo-Mendell-Rubin test (LRT) (Table [1](#Tab1){ref-type="table"}). In LCA, low values of BIC, AIC, and SSABIC, a high entropy, and a statistically significant LRT value reflect the best model fit. Furthermore, the conceptual meaningfulness and cluster sizes are also relevant. Among the men, the lowest BIC value, and the interpretability and size of the clusters favored a four-cluster model. Among the women, a four-cluster solution had the lowest BIC value, low AIC and SSABIC values, high entropy, and statistically significant LRT value, which stressed the superiority of one model over other model solutions \[[@CR19]\]. Table 1Fit statistics for a one-cluster model through to a seven-cluster-model among men and womenMENAICBICSSABICEntropyLRT1-cluster model38,310.97538,384.20238,346.073N/AN/A2-cluster model37,755.68337,902.13837,825.8790.8110.11903-cluster model37,390.28437,609.96737,495.5780.7840.31294-cluster model37,275.75037,568.66037,416.1420.6440.00085-cluster model37,236.91837,603.05537,412.4080.833\< 0.0016-cluster model37,209.18237,648.54637,419.7700.6790.23077-cluster model37,140.85937,653.45037,386.5450.8221.0000WOMEN 1-cluster model26,843.38226,908.61226,870.482N/AN/A 2-cluster model25,793.16325,935.43925,862.3570.654\< 0.0001 3-cluster model25,706.91725,917.23725,809.2030.6340.0141 4-cluster model25,328.04625,606.41225,463.4250.8040.0050 5-cluster model25,295.22125,641.63225,463.6920.7070.4722 6-cluster model25,255.25325,669.70925,456.8170.7620.6387 7-cluster model25,283.65125,766.15225,518.3070.8240.1721AIC = Akaike Information CriteriaBIC=Bayesian Information CriteriaSSABIC=Sample Size Adjusted Bayesian Information CriteriaLRT = *p*-value for the Lo-Mendell-Rubin Likelihood Ratio Test

We conducted cross-tabulations including Chi square tests and logistic regression analyses to analyze potential associations between LCA clusters and labor market outcomes. To evaluate the role MMSP in these possible associations, we utilized logistic regression analyses and modeled an interaction term of LCA clusters and MMSP. We used multinomial logistic regression analyses, with risk ratios (RR) for unemployment and employment, and binomial logistic regression analyses, with odds ratios (OR) for permanent work disability. We adjusted the associations for childhood family SES, educational level and family leaves. To evaluate attrition, we compared the levels of childhood family SES at 16 years among those who provided data on baseline factors to the corresponding figures of participants not included in the cluster analyses. The significance level of the *p*-value was set at 0.05, and 95% confidence intervals were calculated for RR and OR derived. We used SPSS Version 25.0 and STATA Version 13.1 in the analyses.

Results {#Sec13}
=======

Descriptive information {#Sec14}
-----------------------

Among the men, 21% and among the women, 22% had been unemployed for over a year, whereas 24% of the men and 28% of the women had been unemployed for less than one year during the follow-up period (*p* \< 0.001; Table [2](#Tab2){ref-type="table"}). More men than women recorded employment days of over four years (62% vs. 50%, *p* \< 0.000), but we found no difference in having no employment days (5 and 6%). Seventy-two of the participants had received disability pension or cash rehabilitation benefits between the ages of 25 and 29. A nearly two-fold number of women compared to the men had family leave days (48% vs. 27%, *p* \< 0.000), and over 90% of both genders were educated. MMSP was reported by 43% of the men and 64% of the women at 16 years (*p* \< 0.000). Table 2Demographic characteristics of men and women related to unemployment, employment, permanent work disability, family leaves and education during five-year follow-up at 25 to 29 years, and latent class clusters and multisite musculoskeletal pain at 16 yearsMEN\
N (%)WOMEN\
N (%)*P* value\
(x^2^)[Unemployment\*]{.ul}\< 0.001 No unemployment1810 (55)1830 (50) Under one year799 (24)999 (28) 1 to 2 years299 (9)400 (11) 2 to 3 years186 (6)241 (7) 3 to 4 years131 (4)111 (3) 4 to 5 years81 (2)45 (1)[Employment\*]{.ul}\< 0.001 No employment151 (5)201 (6) Under one year204 (6)298 (8) 1 to 2 years208 (6)352 (10) 2 to 3 years248 (8)441 (12) 3 to 4 years423 (13)523 (14) 4 to 5 years2072 (62)1811 (50)[Family leaves\*]{.ul}\< 0.001 Yes902 (27)1757 (48) No2404 (73)1869 (52)[Permanent work disability]{.ul}0.532 Yes37 (1)35 (1) No3306 (99)3626 (99)[Highest education]{.ul}\< 0.001 Compulsory260 (8)146 (4) Secondary1862 (56)1607 (44) Tertiary1221 (37)1908 (52)[Socioeconomic status of childhood family\*\*]{.ul}0.730 Higher clerical employees242 (7)240 (7) Self-employed575 (17)630 (17) Lower clerical employees501 (15)539 (15) Workers1333 (40)1459 (40) Students, pensioners, unemployed or unknown692 (21)793 (22)[MMSP at 16\*\*]{.ul}\< 0.001 No pain or one pain-site1862 (57)1300 (36) Two or more pain sites1392 (43)2296 (64)[Clusters\*\*]{.ul}\< 0.001 Cluster 1472 (14)540 (15) Cluster 2886 (27)425 (12) Cluster 3258 (8)239 (7) Cluster 41686 (51)2386 (66)\*those with disability days are not included\*\*questionnaire-based informationMMSP = multisite musculoskeletal pain

The 'Workers' group was the most prevalent socioeconomic status group of childhood family among both men and women (40%), followed by 'students, pensioners, unemployed or unknown' (21% for men, 22% for women), 'self-employed' (17%), 'lower clerical employees' (15%) and 'higher clerical employees' (7%). In the comparison analyses of the cluster participants and others belonging to the NFBC1986, slightly more of the other NFBC1986 members than the cluster participants belonged to 'students, pensioners, unemployed or unknown' category (data not shown).

Latent cluster demographics {#Sec15}
---------------------------

Among the men, a high likelihood of both internalizing and externalizing problems led Cluster 1 to be named the *Externalizing behavior* cluster (Fig. [1](#Fig1){ref-type="fig"}, prevalence rate 14%). These adolescents were also most likely to smoke. Cluster 2 (*Sedentary,* 27%) represented men with the highest probability of physical inactivity and sedentary behavior as well as short sleeping time. Cluster 3 was labelled *Obese* (8%) because the participants' average BMI was 29.7. Sedentary behavior and physical inactivity were common within this cluster. Cluster 4 was the largest cluster, with a prevalence rate of 51%. As in the case of the women, this was named "*Reference*", based on the overall favorable distribution of the included factors. Fig. 1Frequency rates and mean values of unhealthy behaviors and psychosocial problems within clusters among men (*n* = 3302)

Among the women, Cluster 1 (*Externalizing behavior*, Fig. [2](#Fig2){ref-type="fig"}, prevalence rate 15%) comprised adolescents with externalizing problems and quite a high likelihood of internalizing problems. They were physically the most active. The profile of the respondents in Cluster 2 (*Multiple risk behaviors*, 12%) showed a pattern of high levels of all the unhealthy behaviors. In addition, psychosocial problems appeared to emerge among these young people. Cluster 3 (*Obese*, 7%) included women with a high BMI and a relatively high probability of physical inactivity and average sitting time. Cluster 4 (*Reference*, 66%) showed the overall favorable distribution of the factors studied. Fig. 2Frequency rates and mean values of unhealthy behaviors and psychosocial problems within clusters among women (*n* = 3590)

LCA clusters and unemployment {#Sec16}
-----------------------------

Among the men, the participants in all clusters except the Reference cluster were more likely to have been unemployed for over a year (Externalizing behavior: RR 1.64, CI 1.25--2.14; Sedentary: RR 1.41, CI 1.13--1.75; Obese: RR 1.50, CI 1.08--2.09; Table [3](#Tab3){ref-type="table"}). Among the women, belonging to the *Multiple risk behaviors* (RR 1.77, CI 1.37--2.28) cluster associated significantly with over one year of unemployment. The men in the *Sedentary* cluster were at risk of under one year of unemployment (RR 1.25, CI 1.02--1.52). Table 3Logistic regression analysis for associations of latent class clusters at 15--16 years with cumulative unemployment and employment days, and permanent work disability at 25--29 years among both gendersUnemployment (*n* = 6769)\
RR (CI)Employment (*n* = 6769)\
RR (CI)Permanent work disability\
(*n* = 6835)\
OR (CI)*MEN*Over one year of unemploymentUnder one year of unemploymentNo unemployment daysNo employment daysUnder four years of employmentOver four years of employmentYesNoExternalizing behavior**1.64** (1.25--2.14)(*n* = 123)1.20 (0.92--1.56)(*n* = 106)1.01.26 (0.73--2.15)(*n* = 25)1.25 (0.99--1.58)(*n* = 160)1.0**2.49** (1.07--5.78)(*n* = 11)1.0Sedentary**1.41** (1.13--1.75)(*n* = 202)**1.25** (1.02--1.52)(*n* = 225)1.0**1.93** (1.26--2.95)(*n* = 54)1.08 (0.90--1.30)(*n* = 286)1.00.97 (0.38--2.49)(*n* = 7)1.0Obese**1.50** (1.08--2.09)(*n* = 71)0.86 (0.61--1.22)(*n* = 48)1.0**1.93** (1.07--3.50)(*n* = 19)1.07 (0.80--1.44)(*n* = 84)1.01.74 (0.55--5.47)(*n* = 4)1.0Reference1.01.01.01.01.0*WOMEN*Externalizing behavior1.18 (0.93--1.51)(*n* = 122)0.90 (0.72--1.13)(*n* = 137)1.00.78 (0.49--1.26)(*n* = 25)0.91 (0.75--1.11)(*n* = 229)1.02.06 (0.86--4.91)(*n* = 8)1.0Multiple risk behaviors**1.77** (1.37--2.28)(*n* = 148)0.91 (0.69--1.21)(*n* = 85)1.00.86 (0.55--1.35)(*n* = 34)1.04 (0.83--1.30)(*n* = 194)1.01.81 (0.73--4.47)(*n* = 8)1.0Obese1.37 (0.99--1.90)(*n* = 69)0.81 (0.57--1.14)(*n* = 52)1.01.07 (0.61--1.87)(*n* = 19)0.96 (0.72--1.27)(*n* = 102)1.00.45 (0.06--3.48)(*n* = 1)1.0Reference1.01.01.01.01.0Adjusted for education level, family leaves and childhood family SESBolded values are statistically significantRR = risk ratioOR = odds ratioCI = confidence interval

LCA clusters and employment {#Sec17}
---------------------------

For the men, belonging to the *Sedentary* (RR 1.93, CI 1.26--2.95) and *Obese* (RR 1.93, CI 1.07--3.50) clusters significantly increased the risk of having no employment days (Table [3](#Tab3){ref-type="table"}). We observed no significant associations between the clusters and employment days among the women.

LCA clusters and permanent work disability {#Sec18}
------------------------------------------

In the *Externalizing behavior* cluster, the men (OR 2.49, CI 1.07--5.78) were at risk of permanent work disability during follow-up (Table [3](#Tab3){ref-type="table"}). Among the women, we found no significant associations between LCA clusters and permanent work disability.

Multisite musculoskeletal pain {#Sec19}
------------------------------

MMSP had no significant association with any outcome variable studied (Table [4](#Tab4){ref-type="table"}). We also added MMSP to the logistic regression analysis models of clusters and outcomes, formed an interaction term of LCA clusters and MMSP and included the interaction term in the analyses. The *p*-values of the interaction terms were high, emphasizing that MMSPs do not play an independent role in the outcomes. Table 4Logistic regression analysis for associations of multisite musculoskeletal pain at 16 years with cumulative unemployment, and employment days, and permanent work disability at 25--29 years among both gendersMENWOMENMultisite musculoskeletal pain\
(RR/OR, CI)No pain/one pain-siteMultisite musculoskeletal pain\
(RR/OR, CI)No pain/one pain-siteOver 1 year of unemployment\*0.86 (0.72--1.04)(*n* = 266)1.01.02 (0.86--1.22)(*n* = 502)1.0Under 1 year of unemployment\*0.96 (0.81--1.14)(*n* = 333)1.00.93 (0.79--1.10)(*n* = 614)1.0No unemployment\*1.01.0No employment days\*0.79 (0.54--1.15)(n = 50)1.00.97 (0.71--1.33)(n = 122)1.0Under 4 year of employment\*1.04 (0.89--1.21)(*n* = 457)1.01.06 (0.92--1.22)(*n* = 1021)1.0Over 4 year of employment\*1.01.0Permanent work disability\*\*1.34 (0.69--2.62)(*n* = 17)1.01.46 (0.70--3.06)(n = 25)1.0No permanent work disability\*\*1.01.0Adjusted for education level, family leaves and childhood family SESRR = risk ratioOR = odds ratioCI = confidence interval\*=*N* = 6782\*\*=*N* = 6852

Discussion {#Sec20}
==========

We explored the associations of four distinct latent class clusters of 16-year-old adolescents' health behaviors and psychosocial factors with later register-based employment, unemployment and permanent work disability figures during a five-year follow-up at the age of 25 to 29. We found that the groups of adolescents with unhealthy behaviors and psychosocial problems were at a significantly higher risk of future exclusion from the labor market. MMSP did not associate with the observed relations.

Nearly half of the participants had registered unemployment days between the age of 25 and 29, and almost 50% of these had received unemployment benefit for over a year. Unfortunately, such high rates are not specific to this cohort. This indicates that finding ways with which to ease young people's entry into the labor market could hold huge potential for extending working careers in the early phase. Internationally, in previous unemployment studies from the 1980s to the early 2000s, the prevalence of young adults experiencing at least one day of unemployment has varied between 42 and 70%, depending on the country, the age of the population and the measured time point \[[@CR12], [@CR17], [@CR29]\]. A large cohort study of all Finnish young adults born in 1987 reported that almost 60% of the study sample had received unemployment benefits by the age of 25 \[[@CR30]\], which, like our results, indicates a high prevalence of unemployment between adolescence and early adulthood in Finland. This may partly be related to difficulties in the transition from education to working life. One may not find a job straight after graduation and be in short-term or temporary employment in the meantime. Starting in seasonal jobs only and otherwise receiving unemployment benefits is also quite common. According to a recent International Labour Organization report, it takes over 17 months on average to find a long-term job after school in Europe \[[@CR1]\].

The relevance of accumulated unhealthy behaviors and/or psychosocial problems during a pre-employment period on labor market exclusion over 10 years later appears greater than that of having none, one or even two unhealthy behaviors. Our finding gives further support to the relevance of the accumulation of health-related risks in terms of societal functioning. A study by Rodwell et al. \[[@CR18]\] found that adolescents with both mental and externalizing disorders and cannabis use had a probability of 20% of not being in education or employment compared to a probability of 5% among those with no risk factors. Analogously, a Finnish study \[[@CR13]\] found that young adults regarded as persistent heavy drinkers, smokers and physically inactive between the ages of 27 and 33 had the lowest earning levels and highest amount of unemployment months in comparison to their counterparts with none, one or two risky behaviors. Among adults, a dose-response relationship between an increasing number of unhealthy behaviors and the number of sickness absence days was found \[[@CR31]\].

The co-occurrence of physical inactivity, sedentary behavior, short sleeping time, and obesity was associated with poor labor market inclusion in the current study among the men. In previous longitudinal studies, adolescents' sedentary behavior has correlated with unemployment in adulthood \[[@CR17]\] and young adults' physical inactivity with reduced income and increased unemployment in later adulthood \[[@CR13]\]. Insufficient sleep tends to relate to school performance \[[@CR32]\], which in turn is associated with employment \[[@CR7]\]. Sedentary behaviors with inadequate sleeping time and lack of exercise might impact on general well-being and productivity, which may reflect negatively on working life. As regards obesity, a cross-sectional study of 23-year-olds found it to associate with earnings \[[@CR33]\] and another study found obesity to associate with long-term unemployment among 18--34-year-old women \[[@CR34]\]. Laitinen et al. \[[@CR29]\], however, observed no relation between adolescent obesity and history of unemployment at 31 years in a longitudinal setting. Perhaps it obesity combined with inactive lifestyle among adolescent men has a detrimental impact, as in our *Obese* cluster, the prevalence of physical inactivity and sitting time was also high. In a large Swedish study, obese adolescents who were also unfit at 16 to 19 years had the highest risk of later receipt of disability pension after a median follow-up of 28 years \[[@CR21]\].

The men in the *Externalizing behavior* cluster were at risk of exclusion from the labor market. In contrast, belonging to the *Externalizing behavior* cluster did not relate to such exclusion among the women. Yet the cluster profiles of the genders were quite similar. According to the literature, psychosocial problems during adolescence are among the most significant determinants of unemployment \[[@CR15], [@CR35]\], labor market participation/marginalization in a broad sense \[[@CR9], [@CR16]\], and low earnings \[[@CR9], [@CR36]\] and some suggestions of a combined impact of several psychosocial problems has also been noticed in lower academic achievement \[[@CR20]\]. A few possible explanations for the gender difference emerged in our study. One could be that the women with *Externalizing behaviors* were physically more active than the other women. A high level of physical activity already during adolescence has been found to reduce job strain \[[@CR37]\] and increase earnings \[[@CR38]\] in adulthood, and to increase/maintain work ability in the general population \[[@CR39]\]. On the other hand, the relevance of psychosocial problems to labor market inclusion might depend on concurrent unhealthy behaviors, as the *Multiple risk behavior* cluster associated significantly with over one year of unemployment, and the men in the *Externalizing behavior* class smoked the most. Although the women in the *Externalizing behavior* cluster also included smokers, the prevalence of smoking was twice as high in the *Multiple risk behaviors* cluster.

Contrary to previous findings among the adult population \[[@CR23], [@CR24]\], MMSP did not play an independent role in labor market inclusion among young people, regardless of the associations of the clusters with the labor market outcomes. This observation may be related to the variable we used, as MMSP was described as having two or more sites during the preceding six months. Perhaps a narrower time period, such as experiencing MMSP during the previous month, would have led to positive associations \[[@CR23], [@CR24]\]. Taking into account pain intensity or dysfunctions caused by pain might also have influenced the results, but these aspects of pain were unfortunately not elicited in the questionnaire at 16 years. Nonetheless, the findings of our study emphasize the magnitude of co-occurring unhealthy behaviors and psychosocial problems in relation to labor market exclusion among young people.

The major strengths of the present work include its large, representative birth cohort followed until early adulthood, the fact that it covered all branches of the economy and occupations in the general population and avoided biases originating from fluctuations in macroeconomic cycles, its reliable registry-based outcomes with no recall bias and its prospective study design providing multiple aspects of participation in the labor market. From the Finnish registers, we were able to exploit data not only on unemployment, employment and permanent pension benefits, but also on education and family leaves as potential confounders. The follow-up period, based on the age span of this birth cohort, is a relevant one, as it adequately reflects the fact that today, young people remain in education for longer and it takes more time to enter the labor market \[[@CR1]\]. This is the reason why large statistics have also used a similar age range in their analyses on youth employment \[[@CR1], [@CR2]\].

However, our results should be interpreted in the light of some limitations. The main limitation is built into the structure of the registered data regarding days in paid employment, as some of the paid days are in fact sickness absence or maternity leave days, and the amounts vary depending on the work contracts. Moreover, they cannot be separated from true working days. The results regarding employment days are therefore slight overestimates. In addition, the data do not differentiate whether the paid days result from working just a few hours or full time. Nevertheless, the paid days represent the periods during which a true connection to working life has existed. Interpreting unemployment days is quite straightforward, although some of such days arise from temporary lay-offs despite valid work contracts and although some students may have received unemployment benefits during school breaks. Our dichotomized estimate of permanent work disability during the five-year follow-up is a conservative one, since it is not possible to accurately detect the preceding period of sick leave. Overall, register-based unemployment, and employment and disability days illustrate labor market integration to a major extent and are easy to interpret. As another limitation, we have no survey-based follow-up data in adulthood on health behavior and psychosocial problems within this cohort so far. Our results stem from an ethnically homogeneous birth cohort in a Northern European welfare country, and in terms of generalizability of results, context-relatedness in studies is always an issue that relates health to labor market outcomes. Although the birth cohort setting enables the detection of longitudinal consequences of pre-employment behavior and labor market inclusion, the sizes of such associations may vary inter-culturally and in subpopulations, and warrant further studies in other cohorts.

Conclusions {#Sec21}
===========

To the best of our knowledge, this is the first study using risk clusters when linking accumulated unhealthy behaviors and psychosocial problems in adolescence with registered poorer social functioning a decade later, when the participants are in their late twenties. The window of opportunity for preventing the young being excluded from the labor market because of health issues seems to emerge already in adolescence. As young people who are excluded from the labor market comprise a difficult target for effective health prevention interventions \[[@CR40]\] and the evidence on the effectiveness of later health prevention both at workplaces \[[@CR41]\] and among the unemployed \[[@CR42]\] remains at best moderate, more feasible interventions are urgently needed. Supporting adolescents' healthy lifestyles and psychological well-being could nevertheless foster young people's labor market inclusion, thus extending working careers at the beginning of working life. Maintaining and developing healthy behaviors has shown to associate with less challenges in maintaining work ability among adults \[[@CR43]\]. Therefore, future research should verify our finding of the role of accumulated adolescents' behaviors in labor market outcomes by following the later trajectories of health behaviors and psychosocial factors during adulthood in relation to sustained inclusion in the labor market.

MMSP

:   Multisite musculoskeletal pain

SSBIC

:   Sample-size adjusted BIC
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AIC

:   Akaike information criterion
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:   Body mass index

LRT

:   Lo-Mendell-Rubin test

YSR

:   Youth-Self Report

RR

:   Risk ratio

LCA

:   Latent class analysis
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:   Odds ratio
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:   Bayesian information criterion
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